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LUCIFERASE gene and 



NOVEL RECOMBINANT DNA AS WELL AS A 
LUCIFERASE 



METHOD OF PRODUCING 



BACKGROUND of the invention 



Field o-f the Invention 

, , - inrifprase oene derived from Luciola cruel ata and a novel recom- 

SSd^ the luciferasa gene as we.l as a method of producing luciferase. 
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Discussion of Related Art 

L , , thp oenus Luciola is obtained simply by isolating and purifying 

Luciferase from fireflies belonging * ^ L UC lo la [Proc. Natl. Acad. Sci.. 74 (7). 2799-2802 (19771], 

from the collected fireflies bel0 " 9 '^ ° xtre ^ ely use ful as an enzyme, e.g.. for ATP assay. 

Luciferase is an enzyme whrch is extreme y ^ from jnsects and hence, for producing luciferase. 

However, the luciferase describe ^ collected from the natural world or such fireflies must be 

should be C, iso,ated and refined from the fireflies so that much time and labors are 

required for the production. foreaoing problems, the present inventors have found 

As a result of various ^gations to^s. incor porated DNA containing a gene coding for luciferase into 
that by obtaining a recombinant DN * 9 luciferase-producing microorganism belonging to the genus 

a vector DNA and culturing in a medium a ^ can be efficjently prod uced in a short period of 

Escherichia containing the recom investigations on luciferase gene derived from Luciola cruciata. 

time, and the like. Also as a result Hurt! *»r 9 lucjferase gene derived from Luciola cmciata and 

MS ii“Tr ^rand^thus accomplished the present invention. 
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SUMMARY OF THE INVENTION 
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Tha, ,s. a M .spec, o. ,h. present —en.ion „es .a a ,uc»„.sa sen. coding ,or an ammo acid 
“ q A n som“d" aspect 9 ” «>•> P-eeent invention '“ ides in a " c °"' bln * n, DN * by 

'**»“* b,bdudn9 ,uci,era “ ma 

collecting luciferase from the culture. 



BRIEF description OF the drawings 
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Figor. , snows . cleavage map - ^ 

Figare 2 shows a c.e.vage map ,oU , •££££*£?£ acct ,, a ,„ce „i,h me presea, invenhon. 
S're V*»s‘.n a am?no ”id s.qoenc. o, polypeptide translated from ,h. ioc.f.r.s. gene o, me 
present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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hlt , hert0 attem P ted t0 isolate luciferase from Luciola cruciata ; however, the enzyme per se is 
unstable and such causes a problem that the enzyme could be provided for practical use onlv with 

Mgh" ea in aC “' a ”“ 0 "»*«*»*» in DM « „ s ,abi. 

Hereafter the present invention will be described in detail. 

TT Z DNA containi "9 a 9 ene codin g tor luciferase of Luciola cruciata . DMA containing a gene 
coding for luciferase derived from Photinus pyralis which is one of fireflies is used as a probe Therefore 
preparation of the DNA is described below. P herefore. 

me t h P ndfr ti0n K°i, m ' R ^ A fr ° m the tail ° f ^? tinus which is one of fireflies can be effected by 

Hnmn nirtp IZ sxample ' Molecular Cloning, page 196, Cold Spring Harbor Laboratory 1982) 
66 67 (?983). a e n tc ° BUNSH ' '° ENQAKU JIKKENH0 (Experimental Molecular Genetics), pages 

He C °" J ntrati °n °< m-RNA coding for luciferase from the obtained m-RNA can be performed bv a method 
described in, for example, Biomedical Research. 3. 534-540 (1982) or the like. V th d 

In this case, anti-luciferase serum to luciferase is used. This serum can be nhtainod h„ f 
Yuichi Yamamura, MEN-EKI KAGAKU (Immunochemistry), pages 43-50 (1973)^0. ^ example> 

Synthesis of c-DNA from m-RNA coding for luciferase can be performed by methods described in for 
example. Mol. Cell Biol., 2, 161 (1982) and Gene, 25, 263 (1983). 

Then, the thus obtained c-DNA is incorporated into, for example, plasmid pMCElO DNA folasmid 
prepared using plasmid pKN 305 [plasmid having a promoter of Escherichia coli trvntLT. 

9 r - aio i - Chem - 271 0986)1 and p,asmid pMc 

0 g actosidase structural gene described in Methods in Enzymology, 100, 293-308 (1 983)1] etc to obtam 

ZccZlTrt P,a r id , D |. AS - USin9 thSSe DNAS ’ tra -tormatio^f EscheZia ccME coli) DH 1 

(ATCC 33849), Escherichia coli E. coli) HB 101 (ATCC 33694), etc is effected bv thn mZthJi u u 
[DNA Cloning, 1, 109-135 (1985)] to obtain various transformants " me ‘ h ° d ° f Hanahan 

nNA T h! re “ mbinanl plasm to DNAs Possessed by the thus obtained transformants are plasmids wherein c- 

encoded ht e r n nMA COrP ° rate m ' dd ' e °' — ; - herlchla “« ^-Qalactosidase structural gene. A peptide 

encoded by c-DNA is expressed as a protein fused with /3-galactosidase. P P 

° rder f t0 d9te , ct C * DNA codin 9 tor luciferase from the various transformants described above the 
ransformants are cultured thereby to express cell protein. By determining if any protein crossing over ’ami 
luciferase serum is present, the detection can be made. Methods descried in, for example Aqric Biol 
Chem JO. 271 (1986) and Anal. Biochem., 112. ,95 (1981), etc. can be used for the detechom 9 

Next, after labeling c-DNA of incomplete luciferase with 32 P bv the nick translation r hd i , 

Cloning, pages 109-112, Cold Spring Harbor Laboratory (1982) and J. Mol. Biol., 113 237-251 ng/yu 
usfog the colony hybridization method [Protein, Nucleic Acid & Enzyme, 26, 575^579 (1 981)1 L fI- 
C J' Ca - stra i n havin 9 plasmid 0NA containing Photinus pyralis luciferase c-DNA of 1 8 Kb canTi 

C ‘ 0NA ,ibrary prepared usin9 p,asmid pUC19 DNA (ma “ 

8d7g^1^ P ^.'2T ,d DNA ’ there iS USed ’ f0r eXamp,e ' 3 meth0d d9SCdb9d f " Proc - ** ^ad. 

To obtain DNA containing the gene coding for luciferase derived from Photinus ovralis from th. , h ... 
obtamed recombinant plasmid DNA, restriction enzymes, e.g., EccR I and CfoT^ a^on foe plasmfo 
DN A at temperatures of 30 to 40 C, preferably at 37* C, for 1 to 24 hours, preferably 2 hours- the soMon 
obtained after completion of the reaction is subjected to agarose gel electrophoresis [which is described in 

^rifon fo 1 ° r 9 ’ P H 96 '!°; Cold Sprin9 Harb0r Laborator y ( 1982 )] to obtain DNA containing the gene 
coding for luciferase derived from Photinus pyralis . ® 

described bmoT^ °' ' UCiferaSe 9 ene and the like in accordance with the present invention are 

Firstly, source from which th© gene coding for luciferase is derived may be anv sourro anH m *• 
may be made of, for example. Luciola cruciata. etc. Particularly preferred is the tail part of this firefly 

rnJlrr aUOn Z m ' RNA fr ° m the tail ° f th9 Hrefly and synthesis of c-DNA from m-RNA can be 

synS S3m9 mann9r 35 " ,h9 Preparati ° n ° f m * RNA ° f 2S!!S2 Ey-lis and 

Then the thus obtained c-DNA is incorporated into a vector DNA, for example, plasmid pUC 19 DNA 
(manufactured by Takara Shuzo Co.. Ltd.), etc. to obtain various recombinant plasmid DNAs Using these 
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__ rx nN i TATrr 33849) Escherichia coli (E. coli) HB 101 
?ATCC of Hanahan [DNA Cloning. 1. 109-135 (1985)1 to obtain 

Vari -rr=; 9 DMA containing^ the gene = 

3 2 p by the nick translation methoc the 9 co | ony hybridization method [Protein. Nucleic Acid 
(1982) and J. Mol. Biol.. 113, 237-251 ( )], plasmid DNA containing Luciola crucmta 

k Enzyme, 26. 576-579 (.98,)) an SSteSH g S O^ueiOi, »-»■«— c-DNA. 

snrr r ^ — - - - — 

Sci., 62 1159-1166 (1969). etc. , restriction enzyme Pst I (manufactured by Takara 

By acting on the purified plasmid D • °r pre farably 37 ' C in an enzyme concentration of 200 to 

Shuzo Co., Ltd.) at a temperature of 30 c ° h 9 ' ^ rf| s t ion , a D NA fragment mixture is obtained. 

e-Cl^V^Engiand Bielab Co.. Ltd, on the 
Next, by acting a restriction enzyme, e.g.. Ssp l jf of 2 .0 Kb in a conventional manner, 

piasmid DNA containing c-DNA encoding The DNA is incorporated into a vector 

DNA containing c-DNA coding for luc.ferase of 1.6 Kb ,s 

DNA to give a novel recombinant DNA. t DNA may be used. Mention may be made of. for 

As the vector DNA described above, any vector DNA may examples are pUC 18 

example, plasmid vector DNA badenophage ^ ^ ^ Co ^ 

(manufactured by Takara Shuzo Co., •). P ge patent publication KOKOKU No. 61-37917). etc. 

Xcl857h80attXsRlkS sRIX 2 sRIX, (descr ' b P microorganism belonging to the genus Escherichia, for 

Using the thus obtained nova recomb.nanJ D 9 j8 transfQrmed by the method of Cohen et a!. 

example. Escherichia coii JM 101 (ATCC 3387 ) described in Molecular Cloning, pages 256- 

u. eL. f «)1 » microorganism bogging to 

ONA caving inserted the tuc, .erase-encoding g an. m,o 

a purified nova, recombinant ONA fiom .be ^ “inedmoreorgaci.m. m.r. . used. ,or 

example, a method described in Proc. Nad. Ac _ - — ‘ ^ above , for example, restriction enzyme Pst 
By acting on the purified novel recombinan ture of 3Q - C or higher . preferably 37 C in an 

krrs— - > - * — • 4 - e " eci ai9 * saon ' a dna 

ie oo.eo.ed .rom 

culture. . d for cu | tu re of microorganism belonging to the genus 

Esofi"” N.“te m „« m“ bTmaTe S. id, .vamp,., ,% <W-, o, Trip..., 0,5% (WA), o, yeas, ev.rac, 0.5% 

'"TmpTrSumwTne o°iSo7ik b.^nlf." pref.rabl, abou, 37' C and a ,im. period ,or 

fire cultivation is, for example. 4 to 8 ^ u1 ?' enbifugation 7 8.000 r.p.m. lor about 10 minutes. The 
obtained ce^k S ^i^^^in. -or exempt., Methods in Enaym.iog, U3. , 

yssrsrti. ^ ^ «• * 10 

“ Phyaioochemlca, properties e. .he thus db«in.d luci,..a=. -m gu„. the same as these described in 

SSiTSU*-. ««*« » *■ i "'" n,ion ' '“" Br!,5e be 
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eafter the present invention will be described in more detail by referring to the examples below. 



10 



Example 
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1. Preparation of m-RNA 
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U f " 9 a mortar and a pestle, 1 g of the dry tail (manufactured by Sigma Co., Ltd ) of Photinus n^ii* * 
one of firefl.es was thoroughly homogenized, to which 5 ml of dissolution buffer (20 
buffer (pH 7.4)/l0 mM NaCI/3 mM magnesium acetate/5% (W/V) sucrose/1.2 % (V/V) Triton X 100/10°" m 
vanadyl nucleoside complex (manufactured by New England Biolab Go., Ltd.)] was added The mS 

“ ln *" <IS5Crib8d a6ovs 10 *» a «**»' containing the ' homogenized'tail 

.col* xtSTsS'fp.s; 5 „ mi * *• ,hus <***< 

guanidine isothiocyanato/37.5 mM sodium citrate (pH 7.0)/0.75% (W/V) SdkimN ’lau'roHm “““n" |6M 
/t-mercaptoetnan°l) „„ added to th. system. The LrtJ was de^mte t2£S'' S " 
5000 rp m. tor ,0 minutes. Tte resuding solution was tittered using .Telw g.u!Lt L 

C ° ' L “ - centrifugation ^was 

Tris h^ffnr b nn 0d M r T C ' P 'I at ! S T® W3Shed W,th Chilled 70% (V/V) ethano1 and suspended in 4 ml of 10 mM 
Tns buffer (10 mM Tns-hydrochloride (pH 7.4)/5 mM EOTA/1% sodium dodecyl sulfatel. A mixture nf7h 

same amount o n-butanol and chloroform in 1 : 4 (volume ratio) was added to the mixture to Qerfnrm 
extraction. The extract was centrifuged at 3,000 r.p.m. for 10 minutes in a conventional manner tn JTf , 
into the aqueous phase and the organic solvent phase. To the organic solvent phase was added 4 fTtn 

2T' I , ih q ° US f pha , SS obta,ned w ere added a 1/10 amount of sodium 3 M sodium acetate inH s p 
“urs VXSTJi ■»—» *> * temperature -go 

described °b btain9d ™ A T diss0lved f " 4 ml of water. After the'Iperl^ 

As the column, 2.5 ml of Terumo syringe (manufactured by Terumo Co., Ltd.) was used After osnm 
resin was swollen with elution buffer (10 mM Tris-hydrochloride buffer (pH 7.6)/1 mM DET/vS l% 1w/l! 
so ium dodecylsulfate], the resin was packed in the column and equilibrated with bindinq buffer no mM 
Tris-hydrochloride (pH 7.6)/1 mM DETA/0.4 M NaCI/0.1% (WA/) sodium dodecylsulfate] M 

detm).8 :vicZ,r zzszz r 7 - 6)/i mM 

65 C for 10 minutes and then quenched in ice water. After subjecting to oligotdTVcellulose'In? 1 ^ 3 
resin was washed with binding buffer to completely wash unbound r-RNA and t-RNA out Further Tr S 
was eluted with eluting buffer to give 40 ug of m-RNA. " m-RNA 
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